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ARSTRACT 
The Effects of Restr a int on Hallucinatory Behavior 
Under Conditions of Perceptual Deprivation 
by 
David G. Gib son, Master of Science 
Utah State University, 1979 
Major Professor: Dr. El win C. Nielsen 
Department: Psychology 
vii 
The purpos e of this study wa s to determine if physica l restra int 
is a o _ajor factor in the elicitation of the hallucination phe nomena 
associa t e d with perceptual (or se nsory) deprivation studies. 
E~:pe ri men t al subjects were exposed to three one-hour sessio ns of 
pe rc ep tual deprivation one week apart, with physical' restraint being 
used during the second s e ssion. A group of control subjects was used 
t o determine t he effect s of thre e unrest r ai ned sessions of perceptual 
deprivat ion. 
No significant differences we re found between sessions for the 
expe rim e ntal group in teros of number of reports or the cumulative 
duration of the reports. There was also no difference found between 
the two groups for any se ssion. 
The data a nd experi e nces of the individual subjects are discuss ed 
at length with particular attention to the effects of the r est raint 
proce d ur e on indications of stress or anxiety levels (expre ssed in 
terms of time estimation a nd subjective reports). Recomnendations for 
the use of oo r e objec tive measu r es of anxie t y such as biofeedback and 
viii 
electroencephalographic equipment are made as well as better defining 
proced ures for the measurement of the hallucina tion phenomena. 
It is further suggested that the group design is not suited to the 
study of hallucinations due to the great degree of variability. 
A new procedure for the unobtrusive measure of the duration of the 
hallucinations is used successfully in this study and may prove to be a 
useful tool for future studies in this area. 
(73 pages) 
CHAPTER I 
INTRODUCTION 
Reported hallucinations by normal subjects under conditions of 
sensory deprivation were initially disclosed in a study by Heron, et. 
al. (i953). This cognitive effect of their experiment was not 
anticipated and inspired a great many investigations into the etiology 
of these phenome na. This study will focus on a particular, previously 
hypothesized, factor in the etiology of reported hallucinations 
resulting fr om c onditions involving a form of s ensory deprivation. 
In a summ ary of previous studies in sensory deprivation, Fre edman, 
et al. (1961) suggests that, whe reas restricted motility combined with 
the sensory de privation condition almost always resulted in reported 
hallucinations, free motility seldom did, and then only to a minimal 
degre e. The deg r e e of motility an individual is experiencing has been 
tied t o v a rious indices of arousal, such as that accompanying anxiety 
( Zucke rm an, et al., 1962). Thi s leads to the possibilit y that the 
height ened anxiety level could be an important fact or in the c a usation 
of th es e re por t s of hallucina tions. 
Th is con ce pt is supported in the ory by Sche ibel and Scheibel 
(1962) who pro pos e d that our level of arousal, as monitored by the 
reti c ular co re of the bra in stem, may be an important fact or in 
e x peri e n ced ha ll ucinations. 
However, a study specifically designed to test the hypothesis that 
restricted motility (restraint) and the assumed elevation in arousal 
level lead to in c re a sed hallucinatory experiences has not been 
a t teGp t ed. The c ondi tions of t he v a r io us s t udi e s dealing wi th sensor y 
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deprivat ion have varied to such an extent that it would be impossible 
to draw any conclus ions r egarding the effect that restraint has on 
either the quantity or quality of report e d hallucinations. 
This study attempts to determine, using the experimental method, 
whether or not restra int has a significant effect on the number of or 
duration of hallucinatory reports duri ng perceptual depriv a tion. The 
question will be addressed to specific sensory modes such as visual, 
auditory and kinesth et ic as well as to the total hallucinatory reports 
and er r or in time estimation . 
Since hallucinations a re often considered to be a symptom of some 
form of psychopathology, the importance of understanding their etiology 
cannot be underestimated. It is hope d that s ome common factors between 
the environmental sensory ex pe ri e nce of diagnos ed schizophrenics, for 
example , and the expe rimental sensory experience of hall ucinat ing 
normal subjects in sensory deprivation can be discerned. These factors 
may suggest prevention and treatment programs that could l ead to a 
decline in the incidence of this and other similar debilitat ing "m e ntal 
dis eases ". 
The biggest problem that must be dealt with in this kind of 
cognitive research is the grea t degree of variability that tends to 
exist between various subjects . For this reason, the data in this 
study were a nal yzed in a gro up design as well as a mul tip l e 
single-subject design with each experimental subject being exposed to 
both condit io ns of perceptual depriv a tion, restraint and non-restraint. 
In addition, a control group was employed to determine the effects of 
s ucc ess ive sessions of perceptual deprivation in an unr estrained 
condi tion. Eac h sub ject was exposed t o th ree 1- hour sessions of 
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perceptual deprivation spaced exactly one week apart, with the 
expe rimental subjects being restrained from moving their arms and legs 
• 
during the second session. 
It should be noted here that perceptual deprivation, the use of 
constant, unstructured sensory input, rather than sensory deprivation, 
the elimination of sensory input, was used in the study. Perceptual 
deprivation was chosen be cause several studies (Vernon, et al., 1958; 
Cohen, et al., 1959; Heron, 1961; Zubek, et al., 1971) that had the 
opportunity to c ompa r e the effects of sensory deprivation with 
percep tual deprivation found that reported sensations were greater 
und er perceptual deprivation conditions . 
The subjects for this study were ten male college stude nts and t wo 
male visiti ng physicists (from Eng l a nd and Japan), all unpaid 
• 
volunteers . Six subjects we re randomly designated experimental 
subjects and six were randomly designated control subjects. They were 
seated comfortably in a room that has some degree of sound-dampening, 
wearing earphones that em itted constant white noise (taped), and 
goggles 'Which permitted only a diffus e, unpatt e rned light to enter. In 
order t o obtain duration as well as quantity information about sensory 
experiences, a switch was installed on the right a rm of th e chair. At 
the o nset of a s ensory expe rience the subject flipped the switch on, 
activating a small light in the control room where t he experimen t er was 
stat i oned. At t he conclusion of the sensory expe rience , the sub j ect 
turned the light off and briefly report e d his experience. The 
experimenter recorded number, elapsed session time, duration, modality 
and content information as it wa s indicated (by the light) or r eported 
throug hout t he session . In a ddition, every session was recorded on 
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tape to assi st in answering any classification or content questions 
during the data analysis. 
The design of the study controlled for between-subject 
variability, since each subject acted as his own control, in an ABA 
design. Such things as the types and levels of sensory input, day of 
the week, time of day and the isolation chamber conditions were also 
controlled. However, other variables which are inherent in 
human-subject studies could not be controlled and the investigator 
acknowledge s the importance of these factors, ~lich include such things 
as pre-session stress and arousal levels, amount of sleep and/or 
activity previously engaged in and many other variables that fluctuate 
within subjects from day to day. 
Finally, and of pivotal importance to this and similar studies, is 
the investigator's understand ing and conceptualization of the major 
dependent variable, the hallucination. In this respect the study has 
included all r eported sensations which have no basis in reality, as 
accurately as can be discerned. The various senses which are included 
in this schema are visual, auditory, olfactory, gustatory, tact ile, 
kinesthetic and various COQ b inations which a re class ified as complex 
sensory Experiences ( CSE ). 
This study, then, was designed to test the hypothesis that 
restraint is a Qajor factor in the etiology of hallucinations and ~ore 
specifically that the inmot ility of the subject's arms and legs will 
result in a greater number and/or duration of reported sensations which 
are not bas ed on reality. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
The previous studies which dealt either directly or indirectly 
with hallucinatory behavior in conjunction with conditions of either 
perceptua l or sensory deprivation may be classified according to the 
focus of their inquiry. It is important that all facets be reviewed 
for their impact and implications on the results and conclusions of 
this study as well as for the incorporation of previous findings into 
the design of this study. These categories include the definition and 
classification of hallucinations, the length of time necessary to evoke 
the reporting phenomena , considerations of perceptual versus sensory 
deprivation, the issues of suggestion, emotionality, anxiety and 
psychological set and their importance in the etiology, and, of course, 
the concepts of motility and restraint. 
Definition and Classification 
Following the original study in this area by Heron, et. al. 
(1953), a major topic of concern was the subjective phraseology used to 
define and describe these hallucinatory experiences . As a result, 
various authors have devised d ifferent types of classification systems 
for the reported hallucinations during their experiments with sensory 
or perceptual deprivation . 
For a study in which the authors used what they call perceptual 
isolation, Vernon et . al. (1958) devised a classification system with 
three levels of visual hallucinations (their only area of interest). 
Type I hallucina(ions involved flashes of light. flickering lights , dim 
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glowing light s, etc ., which lack shape and usually appear in the visual 
periphery. Hall ucinations of definite shape which were geometric in 
nature (squares, circles, rectangles, lattice-work) were called Type 
11. Although this particular study didn't produce any, they classified 
reports of highly structured integrated scenes, some times animated, as 
Type 111 hallucinations. Wh i le the subjects were blindfolded (not very 
efficiently, as it turned out), ear-plugged, and their arms fitted with 
cardboard gauntlets in an isolation chamber for up to 72 hours, any 
repor t of a visual sensation was classified according to the above 
categories. 
Cohen, et. al. ( 1959) de vis e d a more complex sys tern of 
classification for evaluating sensory and hallucina tory reactions 
during a brief (one hour) period of sensory isolation. The isolation 
condit ion involved a constant masking noise, goggles (blacked out or 
f L·os t e d ) , and at t empts to reduce tactual stimulation to the hands. 
Their classification system ranked the reports from one to five in 
terms of clarity, objectivity, and subjective reality, with each 
category being r anked separately. Clarity was r a ted from a n 
"unspecifiable even t" (1) to "very clear" (5). Objective reality was 
r ated from an "ha llucina tory pe rception" (1) to a "veridical 
perception" (5). Subjective reality was rat e d from "rega rds event as 
hallucinatory" (1) to "firmly convince d" (5). Al though the authors 
concluded tha t their isolation procedure did not produce any cognitive 
dysfuncti on or vivid pictorial ha llucinations, several interesting 
r e sults emerged from this study. The a uthors used normal as well as 
psychotic and neurotic subjects and disc overed that the ir normal 
su b ject s s ho wed more discomfor t with th e isolation procedure than the 
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psychotics. Also, and of particular importance to this current study , 
was the finding that the probability of evoking an hallucinatory 
response was inversely related to the stress effects (emotionality) 
shown overtly by the subject in the isolation setting. 
In a very thorough study by Zucken::ian, et. al. (1962) involving 
both stress and hallucinatory effects of perceptual isolation, the 
authors divided the reports into four categories; visual, auditory, 
olfactory (rarely scored), and tactual. The visual and auditory 
categories were further broken down into five and three sub- categories 
respectively based on detail of content. The study utilized 
confinement in total darkness with "white noise" being constantly fed 
to the experimental subjects through earphones. The hallucinatory 
phen omena, which was reported by 83% of the isolation group were 
described in terms of personal projections of experience as well as 
mc~e straightforward descriptive hallucinations. Two peripheral 
findings, a hyperalertness for actual r es idual auditory stimulation and 
a relation between auditory hallucinations and two indices of anxiety, 
are especially important to future inquiry. 
The term "vi sual sens a ti on" is initially used by Zuckerman and 
Cohen (1964, a) as a more accurate and descriptive term to refer to the 
hallucinatory experiences of their subjects . In this study of the role 
of suggestion in the elicitation of these phenomena, the investigators 
devised a four-level system of classification. Type I Reported Visual 
Sensations are the least meaningful and least structured and Type 4 
(the least frequently occurring) are highly st r uc t u r ed and have some 
significance for the reporter . 
These same authors (Zuckerman and Cohen, 1964, b) expanded and 
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formalized this classification system to include auditory 
hallucinations and began using RVS to denote Reported Visual 
Sensations, with two sub-categories, Type A and Type B, and RAS to 
denote Reported Auditory Sensations, with the same sub-categories of 
Type A and Type B. They defined Type A reports as rather meaningless 
and unstructured and Type B reports as meaningful (e.g., objects, 
people, scenes) and stated that they believe only the Type B reports 
should be considered hallucinations. Type A phenomena, they 
hypothesized, were simple idioretinal (or idioaural) responses or 
ill us ions. 
Two other studies (Suedfeld and Vernon, 1964; Zubek, 1964) tend to 
agree with a more stringent attitude toward the labeling of 
hallucinations adopted by Zuckerman and Cohen. Their criteria for 
hallucinations are: (1) possession of an "out-thereness" quality; (2) 
ability of the subject to scan, or attend selectively, to different 
parts of the image; (3) appearance and disappearance independent of the 
subject's control; and (4) the conviction on the part of the subject, 
at least at the beginning, of the reality of the experience. 
Schulman, et. al. ( 196 7) found it necessary to add a further 
category called Complex Sensory Experiences (CSE) to include multimodal 
reports of sensory experiences. 
For this current study the classification systems of Zuckerman and 
Cohen as outlined above and Schulman have been completed with the 
addition of the categories Reported Tactual Sensations (RTS), Reported 
Kinesthetic Sensations (RKS), Reported Olfactory Sensations (ROS), and 
Reported Gustatory Sensations (RGS). The QOre prevalent reports of 
vis ual and audito r y sensations are broken down into Types A and B, as 
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described by Zuckerman and Cohen. 
Leng th of Time in Deprivation 
Beginning again with the original manifestation of "persistent 
visual imagery" in the study by Heron, et. al. (1953), the amount of 
time utilized to evoke these sensations has been manipulated across a 
wide range. The extent and variety of the reported hallucinations in 
the various studies is again int e r woven with the problems involved in 
the lack of standardized definitions and/or classification. However, 
the literature seems to support the position that this element is not 
as critical as some may have originally believed. Actually, a study by 
Zuckerman, et. al. ( 1962) demonstrated that both the percentage of 
subjects hallucinating and the mean numbers of hallucinations (visual 
and auditory) decr eased as the time in isol a tion increased from one to 
c ix hours. 
Possibly the shortest time span reported in hallucinations evoked 
by sensory deprivation was a ten-minute binocular patch of both normal 
and eye-diseased subjects (Ziskind and Augsburg, 1962). Their working 
hypothesis was that "sensory deprivation hallucinations consist of 
fragments of one or more types of normal i magery occurring during 
r educed awareness. During the course of providing strong support for 
their position, the investigators were able to elicit visual imagery 
similar to the Montreal studies on sensory deprivation (Heron, 1961). 
Several investigators have incorporated a one hour deprivation 
period into their design. Cohen, et. al. (1959) found, however, that 
the subjects reported hallucinatory experiences which were quite 
different fro~ those obtained with more prolonged isolation . They 
denied having any u..11usual sensory e.xperiences , yet frequently did 
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report perceptions not corresponding to reality. These hallucinatory 
reactions were commonly described as "talking", "air blowing". "Morse 
code", "spinning", etc. 
Bliss and Clark (1962), Jackson and Kelly (1962), and Zuckerman 
and Cohen (1964, a) also used one-hour isolation periods in their 
studies. All of these studies report high incidences of both RVSs and 
RASs. Although Jackson and Kelly attributed their results to their 
experimental suggestions, the data presented by Zuckerman and Cohen 
indicate that comparable results can be obtained in one hour without 
direct suggestion. 
Longer periods of time seem to produce more complex and structured 
reports of hallucinations and the span of isolation time includes 
three-hour studies (Yoshino, et. al., 1968), four hours (Courtney, et. 
al., 1961), six hours (Lev in, 1974), seven hours (Zuckerman, et . al., 
19 G2 ), eight hours (Freedman, et. al., 1961), 24 hours (Ueno, et. al., 
1966), 48 hours (Vernon, et. al., 1961; Kitamura, 1963), 72 hours 
(Bexton , et. al., 1961; Schulman, et. al., 1967), 4 days (Zubek, et. 
al ., 1971), 7 days (Zubek, et. al., 1969), and finally a case report by 
Comer, et. al. (1967) that tells about the experiences of two miners 
who were trap ped be low ground for 14 days. Since virtually all of 
these studies report hallucinatory experiences, sometimes called 
imagery or sensations, it would appear that time, by itself, is not a 
criti cal fact or in t he gene ration of these phenomena . 
In their review Zuckerman and Cohen ( 1964,b) describe a crucial 
study by the Murphy group of Monterey in 1962. In studying the effects 
of the duration of isolation, these investigators asked their subjects 
to give reports of v isual sensa t ions at 48 72, and 96 hours i nto the 
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study for a 30 minute reporting period. The results show that a 
non-isolataion control group that was put into the isolation chamber 
only for JO-minute periods produced as many and as complex RVSs as the 
isolation subjects. 
Perceptual Versus Sensory Deprivation 
One issue that seems to be somewhat less resolved than others in 
this field, revolves around the use of perceptual or sensory 
deprivation to invoke reports of hallucinations. Perceptual 
deprivation exposes the subject to constant, unstructured sensory 
input, generally in the forms of diffuse light through translucent 
goggles and "white noise" through earphones and/ or air conditioning 
hum. Sensory deprivation, in contrast, involves the complete 
elimination of incoming sensory stimuli in either one or a combination 
of modalities. 
Whereas many investigators have been able to evoke the 
hallucina tory phenomena us ing sensory deprivation (Vernon, et. al., 
1961; Zuckerman, et. al., 1962; Zuckerman and Hopkins, 1966; Schulman, 
et. al., 1967; Levin, 1974), the studies that have comp a red the effects 
of both levels of deprivation are pretty well divided in their 
conclusions. Two studies (Vernon, et. al., 1958; Cohen, et. al., 1959) 
purport to sho w that perceptual deprivation, the diffuse input of 
stimulation, resulted in the higher number of sensory reports. 
However , in a definitive study designed specifically to investigate 
this question, Zubek, et. al. (1971) found virtually no significant 
differences in RVSs between the two experimental conditions, perceptual 
and sensory deprivation . 
Several points should be stressed in favo r of the Zubek group . 
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The diffuse light that the Vernon study used for comparison came about 
accidentally as a result of ill~fitting blindfolds in Phase One of the 
experiment. The more severly deprived Phase Two subjects were not 
exposed to blindfolding and had no chance for visual sensory input of 
any kind. Six of the nine Phase One subjects experienced 
hallucinations and only one of eleven Phase Two subjects reported this 
sensation. 
In spite of the claims of the Cohen, et. al. (1959) study, the 
data do not support the perceptual deprivation position. Four subjects 
(one normal.- two personality disorders, and one chronic schizophrenic) 
wore blacked-out goggles during the one-hour period of isolation. 
Three subjects (2 normal and one neurotic) wore red frosted goggles, 
and three subjects (one normal and 2 schizophrenic) wore white frosted 
goggles. The mean number of hallucinatory reactions for the three 
groups a re as follows: blacked out, 3.25; red frosted, 0.67; white 
frosted, 4. 67. This difference is due entirely to one subject, an 
acute schizophrenic wearing white frosted goggles who gave a total of 
eleven reports. Therefore, it would seem that neither sensory nor 
perceptual deprivation is to be preferred over the other for eliciting 
reports of hallucinations. 
Suggestion, Emotionality, and Psychological Set 
A review by Zuckerman and Cohen (1964, b) analyzed the variables 
in sensory/perceptual deprivation studies and found three factors which 
seem to be conducive to hallucinatory experiences; a positive 
psychological set for hallucinations (Jackson and Kelly, 1962), 
encouraged spontaneous verbalizations during the period of isolation 
(Ziskind and Aug sberg, 1962), and alert subjects (Sche ibel and 
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Schei bel, 1962; West, 1962). The concept of suggestion was explored in 
a study involving four levels of suggestion by Zuckerman and Cohen 
(1964, a). Their four levels included a control group which was 
instructed to report mental processes, images and feelings, a "mild 
suggestion" group, a "mild suggestion pl us placebo hallucinogenic drug" 
group, and an "extended suggestion plus placebo" group. Their results 
show that only the least structured (Type 1 in their schema of four 
types) hallucinat ions showed any increase with increased suggestion. 
Tied into suggestion is the anxiety level of the subject in 
isolation. West (1962) proposes the theory that marked arousal, such 
as that accompanying anxiety, produces more vivid hallucinations (Type 
B in Zuckerman's categorization). However, in contradiction to West's 
theory, Cohen, et. al. (1959) demonstra t ed that the probability of 
evoking an hallucinatory response was inversely related to the stress 
effects (em0 tionality) shown overtly by the subject in the isolation 
setting. 
Anxiety was a major variable in a stud y by Zuckerman, et. al. 
(1962). They found that only auditory hallucinations (RAS) correlated 
with two of their indices of anxiety. The arousal that West ( 1962) 
attributes to anxiety (among other things) is the topic of an 
interesting theory by Scheibel and Scheibel (1962). They propose that 
our level of arousal, as monitored by the reticular core of the brain 
stem, may be an important factor in experienced hallucinations. 
Zuckerman and Hopkins (1966) demonstrated that there was a 
significant difference in non-specific Galvanic Skin Responses (GSR) 
betwe en a group who experienced Reported Visual Sensations (RVS) and a 
group who did not, given that both gro up s we re subjected to the same 
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conditions of deprivation. In his hypothetical, four-factor model of 
auditory hallucinations, Slade (1976) includes anxiety, in the form of 
stressful events, which tend to increase the probability of these 
phenomena. An "experimental projector" model of hallucinations 
suggested by Siegel and Jarvik (1975) proposes that high arousal 
results in the projection of spontaneous firings of cortical cells 
which appear to be manifested on a sensory field outside the body. 
Motility and Restraint 
Finally, the study is concerned with an experimental variable that 
has been alluded to in various studies (Vernon, et. al., 1961; Comer, 
et. al., 1967; Zubek, et. al., 1969) tmder the terms of motility, and 
restraint. For my purposes, I wish to separate these terms in respect 
to both definition and effect. Restricted motility involves 
instructi : Ts to the subject that they are to refrain from moving. 
~Thile most studies in sensory/perceptual deprivation include this 
request to a greater or lesser extent, Freedman et. al., (1961) 
includes a summary of previous studies ~~ich suggests that, whereas 
r e stricted motility with concurrent deprivation conditions almost 
al 1_-ays resulted in reported hall uci nations, free motility seldom did, 
and then o.1ly to a minifilal degree. 
The use of a tank-type respirator with a specially built matt ress 
is the focus of a study by Mendelson, et. al., (1961). The subjects' 
arms and legs were fixed to rigid cylinders to inhibit movement and a 
Qasking noise was present. The respirator is designed so that the 
subject , once inside, could not see any part of his body. In spite of 
the fact that no blindfold or goggles were used, several subjects 
reported visual, as well as , tactual hallucinations. The senior 
• 
author's comments with respect to the impact of restraint are 
important, and quoted from page 111: 
Our interest in the factor of restraint came from 
clinical observations of hallucinations of poliomyelitis 
patients. The precise role of restraint in the 
production of hallucinations is unclear. It appears to 
be, at least in part, a function of the meaning of the 
restriction to the individual. In general, in our 
experimental conditions, it seems to constitute an 
important aspect of the stress in the situation. 
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Zubek, et. al., (1969) presented a similar set of conditions to 
their subjects. The seven-day study involved a coffin-like box placed 
in a soundproof chamber. Except for periods of feeding and attending 
to toilet needs, the participants were placed in the box with a white 
face mask allowing only diffuse, unstructured light: and any sound was 
masked with "white noise" (perceptual deprivation). In addition, the 
subject' r; <'. rms and legs were immobilized by straps. This condition 
delineates the difference between immobility or restricted motility 
(voluntary), as prescribed by most studies, and restraint (involuntary 
restricted motility) as utilized by the study being reported by this 
paper and by Zubek, et. al., (1969). Although no data on reported 
hallucinations are presented, Zubek, et. al. concluded that the 
severity of immobilization together with the restriction of v~sual and 
auditory stimuli resulted in great behavioral impairments. 
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CHAPTER III 
METHODOLOGY 
This study was designed to test the hypothesis that restraint, or 
restricted motility of the arms and legs, results in a greater 
proliferation of reports of hallucinations in subjects undergoing a 
brief period (one hour) of perceptual deprivation. The experimental 
group acted as their own controls in an ABA design with A being the 
control or unrestrained condition and B being the treatment or 
restrained condition. An additional control group was used to measure 
the effect of repeated sessions of perceptual isolation by exposing 
them to an AAA design on the same time schedule of one session per week 
for 3 weeks . 
The reports of halluci na tions, the dependent variable, were 
tabulated both in terms of number of reports as well as the total 
amount of time, in seconds, spent hallucinating during the session. 
These two measures were also broken down into the classification of 
hallucinations by sensory mode and, in two instances, the degree of 
structure and meaningfulness. This classification system appears under 
its own heading in the t!ethodology section and also in Appendix E. 
Subjects 
The subjects for this study were twelve male volunteers who agreed 
to spend 3 one-hour sessions in a condition of isolation and perceptual 
depriva tion. The subjects consisted of 10 college students and two 
visiting physicists (one from Japan and one from England), ~~th a mean 
age of 26.58 years (range 22 -36 yea rs) • . The subjects were randomly 
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assigned to either the control or experimental group so that each group 
had a total of six subjects (N=6). They were shown the isolation room 
and the perceptual deprivat i on apparatuu prior to their initial session 
and signed a release form (see Appendix A). All subjects were 
cau tioned not to cor:nnunicate their experiences with other subjects 
during the course of the study (although participation in the study was 
kept confidential), and each subject was assured at the beginning of 
each session that he mig ht terminate his participation in the 
experiment at any time . 
During the course of the study, two subjects dropped out ; one from 
each group. Both failed to show up for the third (final) session and 
subsequent conversation disclosed that one subject had car trouble 
while the other one stated that he simply forgot . There fo re all group 
analysis of the experimental subjects will involve an N of 5. 
Apparat us 
The isolation room was not entirely soundproof (a problem which 
will be dealt with in the Di scussion Section) but did tend to deaden 
outside noise somewhat. The subject was seated in the room in a padded 
reclining chair with an illuminated 60-watt bulb placed 5 feet in front 
of the chai r. A two hour tape recording of "whit e noise" ha d been made 
previously using a "white noise" generator for the source. This 
r ecording (beginning and ending at the same loca tion on the tape for 
every session) was transmitted to the subject during the one hour 
sessions using standard stereo earphones. The playback level wa s 
adjusted for each subject in order to provide adequate masking and, at 
the same time, re f r ain from exposing the subject to a ny discoofort . 
Unpatterned vi sion was achieved by placing swir:w,ing goggles 
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(Speedo brand) which had been spray-painted white, over the subjects 
eyes. Some adjustment was necessary for each subject to insure comfort 
and to protect against light leaking in around the edges. tfuen 
restraints were used (during the second session with the experimental 
subjects), soft cloth straps were attached to the chair and then 
loosely tied around the arms and legs of the subject one strap for each 
limb. The straps restricted movement to approximately two inches in 
every direction. In all sessions the subjects were asked to loosen any 
tightly restricting clothing and to remove their shoes. 
A standard light switch was installed on a padded frame and placed 
on the right-hand arm rest of the padded chair. This was used by the 
subject to turn a small light on and off which was located in the 
monitoring room adjacent to the isolation room. By this method the 
subject could indicate to the experimentor in the monitoring room when 
he was experiencing some kind of sensation. 
The sessions were recorded on audio tape in their entirety and a 
speaker located in the monitoring room, hooked-up to the microphone in 
the isolation room, enabled the experimenter to hear everything the 
subject was saying. In addition, a one-way glass partition between the 
two rooms allowed the experimenter to view the subject at all times. 
Procedures 
The subjects were assigned at random to either the control group 
or the experimental group. The session schedule was arranged so that 
each subject participated in 3 one-hour sessions spaced one week apart, 
controlled for the day of the week and the time of the day (see 
appendix B for weekly schedule). The subjects were assigned a letter, 
either C or E and a number from 1 through 6, for identif ication 
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purposes. 
When the subject arrived for his first session he was taken to the 
isolation room and the apparatus was shown to h im, including the 
straps, which were fixed to the chair during the entire study. A 
cassette player was then turned on to convey this recorded message: 
You are going to spend one hour in a study involving 
perceptual deprivation. You will be reclining in a 
comfortable chair with goggles on your eyes that permit 
only diffuse light and earphones on your ears which will 
emit only a low-level constant noise. Straps may or may 
not be attached to your arms and legs to restrict movement. 
During this hour you are expected to remain awake and keep 
your eyes open. You are to place your arms on the arm 
rests and try not to move any part of your body except as 
is absolutely necessary. Do not make any noise except when 
you are reporting your experiences. These experiences are 
to include anything you hear, see, feel, smell, or sense in 
any way; any images, sounds, and sensations. 
At the onset of any of these experiences you are to remain 
silent and flip the switch by your right hand to the right. 
At the conclusion of the experience, move the switch back 
to the left position and describe your experience br. :1y 
and audibly so that it may be recorded. Please follow this 
procedure for each separate perceptual experience during 
this session. 
Again, let me repeat: at the onset of any of these 
experiences you are to remain silent and flip the switch by 
your right hand to the right. At the conclusion of the 
experience, move the switch back to the left position and 
describe your experience briefly and audibly so that it may 
be recorded. Please follow this procedure for each 
separate perceptual experience during this session. 
I would also like you to flip the switch briefly to the 
right and h3ck to the left again, and indicate audibly when 
you believe that thirty minutes have elapsed since the 
beginning of this session. When the session is over I will 
come in and turn off the low-level constant noise. 
You may request release at any time before the termination 
of this session, but l would like you to remain the full 
hour if possible. Please ask any questions that you may 
have at this time. 
After the questions were answered, he was asked to sign the 
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Release Fonn (Appendix A) . At this point the goggles and earphones 
(with the volume of sound adjusted for their properties of masking and 
comfort) were put on, the tape recorders were activated, and the 
experimenter assumed his position in the monitoring room . 
Control Group. All three sessions (one week apart) were the same 
for this group with the instructions given by cassette recording prior 
to each session. 
Experimental Group. The first and third sessions for this group 
were the same as the sessions for the control group. The second 
session involved the restriction of the arms and legs using- cloth 
straps attached to the chair. The subjects were told matter-of-factly 
that, "I'm going to use the straps this week to restrict movement of 
your arms and legs." The straps were attached by the experimenter 
after the goggles and earphones were in place . 
Dat a Collection 
In addition to the tape recording made of each session, a Data 
Re cord (See Appendix C) was kept for e a ch session. This record 
included subject and session identification and information on each 
re ported sensation. The report information included the elapsed 
session time up to the beginning of each experience (in minutes), the 
mode and type of report, the duration of the experience (in seconds), a 
brief description of the subject's report, and his half-hour estimate 
time. 
Some reports which s eemed to coincide with outside noises that the 
experime nter also perceived, were no t ed on the data record also . 
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Debriefing 
Following each isolation session with every subject a debriefing 
sess ion was conducted to deal with any concerns or anxiety that may 
have arisen as a result of the isolation. In addition, this session 
was used to augment and clarify the reports that were gathered during 
the session by Data Record and tape recording. See Appendix D for 
example of the Debriefing Form. The subjects were not told how 
accurate their half-hour prediction had been. 
Definition of Hallucinations 
This study utilized the nomenclature and classifications developed 
by Zuckerman and Cohen (1964). Visual hallucinations (reports not 
founded in reality) were referred to as Reported Visual Sensations 
(RVS) of either Type A, including light flashes, flickering, geometric 
shapes and other unstructured images, or Type B, which included 
meaning ful, structured, and/or animate objects. Auditory 
hallucinations (something heard for which there is no reality) were 
referred to as Re ported Auditory Sensations (RAS) of either Type A, to 
include sounds such as breathing, water dripping, wind blowing, 
knocking , whirring, etc. , or Type B, which encompassed human voices and 
spoken words. 
Other hallucinatory activity was handled by using the additional 
classifications of Reported Olfactory Sensations (ROS), Reported 
Gustatory Sensations (RGS), Reported Tactual Sensations (RTS), Reported 
Kinesthetic Sensations (RKS, which included feeling of floating, 
tipping and turning), and a category suggested by Schulman, et. al., 
( 1967), r efe rr e d to as Compl ex Sensory Experiences (CSE) . The CSE 
category refers to the more complex perceptual distortions of a 
multi-modal nature. 
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This entire schema is also presented in ap pendix E, Classification 
System. 
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Cl-l.\ YI'ER IV 
RESULTS 
The data were collected with respect to three separate categories 
for both control and experimental subjects and for all three sessions 
of every subject. 
Number of Reports 
The first data analysis deals with the actual number of reported 
sensations during the one-hour sessions. Table 1 gives this data for 
each subject during each separate session, broken down by report 
classifica tions. (The classification system is elaborated in appendix 
E). The classifications of Reported Olfactory Sensations (ROS) and 
Reported Gustatory Sensations (RGS) were not reported by any of the 
subjects during the study and are therefore not included the ta bl es. 
Table 2 gives a summary of the one-way analysis of variance 
between sessions for both the experimental and control groups. The 
number of reports is again broken down into classifications. As 
indicated, the high degree of within-group variability (error factor) 
results in rather low, non-significant F values. 
Due to the low frequency of reports in the RVS-A and RAS-B 
classific~tions these figures are deleted from the statistical 
analyses. 
A comparison between the experimental group and the control group 
for each of the three sess ions is summarized in Table 3. The reports 
are broken down by classification as before with only session #3, for 
reported kinesthetic sensations (RKS), reaching a statistically 
significant difference . 
Table 1 
Number of Reports fur Each Subject 
by Session and Report Classification * 
REPORT CLASSJFJCATJOU* 
SUBJECT SESSJQ;; 
RVS-A RVS-B RAS-A RAS-B RTS 
1 0 2 2 0 0 
C-1 2 0 8 0 0 0 
3 0 10 0 0 0 
1 0 3 5 0 0 
C-2 2 0 0 2 0 0 
3 0 0 2 0 0 
1 0 0 7 0 3 
C-4 2 0 0 16 0 5 
3 0 0 8 0 0 1-------+- l 0 0 5 0 0 
C-5 2 0 0 12 0 0 
3 0 0 13 0 0 
l 1 0 
" 
0 1 
C-6 '- l 0 6 0 0 
3 0 0 3 0 0 
1 1 5 23 0 
" CONTROL 
2 l 8 36 0 5 
TOTALS 3 0 10 26 0 0 
1 0 0 0 0 0 
E-1 2 0 1 0 0 0 
3 0 0 (1 0 0 
1 0 0 9 I 0 0 
E-2 2 0 0 23 0 0 
3 0 0 26 0 0 
I- l 0 0 s 0 0 
E-3 2 1 0 13 0 0 
3 0 0 35 0 - O· 
l 0 0 0 0 0 
E-4 2 0 0 0 0 0 
3 0 0 0 0 I 0 
1 0 2 2 l l 
E-5 2 0 1 0 0 0 
3 0 0 0 0 0 
l 0 2 19 1 1 
EXPER. 2 l 2 36 0 0 
TOTALS 3 0 0 61 0 0 
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TOTAL 
RKS CSE 
0 3 7 
0 0 8 
0 6 16 
2 3 13 
0 0 2 
0 0 2 
0 0 10 
0 0 21 
0 l 9 
0 
-
0 5 
0 0 12 
0 0 13 
1 0 7 
2 0 9 
--0 0 3 
3 6 "2 
2 0 52 
I 0 7 "3 
I 0 0 0 
0 0 l 
0 0 () 
2 1 12 
0 0 23 
I 2 0 28 
2 1 11 
0 0 14 
--0 0 35 
l 0 l 
3 0 3 
2 0 2 
3 0 9 
0 0 l 
2 0 2 
s 2 33 
3 0 42 
6 0 67 
* Refer to Chapter Ill, Definition of Hallucination 2nd Appendix E 
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Table 2 
Surmnary of Analysis of Variance Between Sessions for Number of Reports 
Report 
Classification 
RVS-B 
RAS-A 
RTS 
RKS 
CSE 
Total Reports 
Report 
Classification 
RVS-B 
RAS-A 
RTS 
RKS 
CSE 
Total Reports 
2.1 Experimental Group 
Source of 
Variation 
between groups 
within groups (error) 
between groups 
within groups (error) 
between groups 
within groups (error) 
between groups 
within groups (error) 
between groups 
within groups (error) 
between groups 
within groups (error) 
SS df 
0.53 2 
4.40 12 
178.53 2 . 
1672.40 12 
0.13 2 
0.80 12 
2.53 2 
15. 20 - 12 
0.53 2 
1. 20 12 
124.13 2 
3413.60 12 
2.2 Control Group 
Source of 
Variation 
between groups 
within groups (error) 
between groups 
within groups (error) 
between groups 
Pithin groups (error) 
bet\,'een groups 
within groups (~rror) 
between groups 
within groups (error) 
bet\...'een groups 
within groups (error) 
SS 
2.53 
139.20 
18.53 
304. 80 
2.80 
26. 80 
0.93 
6.40 
5.73 
38.00 
12.13 
381.60 
df 
2 
12. 
2 
12 
2 
12 
2 
12 
2 
12 
2 
12 
* Critical Value of F (2, 12, p < .05) 3.88 
MS 
0.26 
- 0.37 
89 . 26 
139 . 37 
0.07 
0.07 
1.26 
1.27 
0.26 
0.10 
62.07 
284.47 
MS 
1.26 
11.60 
9.26 
25.40 
1.40 
2.23 
0.46 
0.53 
2.87 
3.17 
6.06 
31.80 
* F 
0.70 
0.64 
1.00 
1.00 
2.60 
0.22 
* F 
0.11 
0.36 
0.63 
0.87 
0.91 
0.19 
Table 3 
Summary of t-Tests for Experimental Versus Control Groups 
by Session for Number of Reports 
Report Session Experimental Control 
Classification Number Average Average 
RVS-B 1 0.40 1.00 
2 0.40 1.60 
3 0.00 2.00 
RAS-A 1 3.80 4.60 
2 7 .20 7.20 
3 · 12.20 5.20 
RTS 1 0.20 0.80 
2 0.00 1.00 
3 0.00 0.00 
1 1.60 0.60 
2 0.60 0.40 
3 1.20 0.00 
CSE 1 0.40 1.20 
2 0.00 0.00 
3 0.00 1.40 
Total Reports 1 6.60 8.40 
2 8.40 10.40 
3 13.40 8.60 
** 
p < .OS 
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t 
-0.80 
-0.74 
-1.00 
-0.38 
0.00 
0.88 
-0.97 
-1.00 
0.00 
1.54 
0.28 
2.54 ** 
-1.03 
0.00 
-1.20 
-0.62 
-0.37 
0.60 
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Cumulative Duration of Reports 
The same original data records (see Appendix C) were used to 
generate Table 4. The duration of each reported sensation was recorded 
and a cumulative total, by classification, was calculated for each 
session. Appropriate row (subject/session) and column 
(group/classification) totals are also indicated in Table 4. 
Table 5 provides the analogous statistical treatment for the 
"cumulative duration of reports" as did Table 2 for "number of 
reports". The summary of the analyses of variance shows that no report 
classification in either the experimental or control groups reached 
significance with only the RVS-B classification even approaching a 
significant F-ratio for the between-session data. 
Table 6 is analogous to Table 3 for "cumulative duration of 
reports" data. Al though no significant differences between the 
experimental and control groups are shown, the t-values for the 
reported kinesthetic sensations (RKS) are again worthy of note and will 
be dealt with further in the Discussion Section. 
Half-Hour Time Estimates 
All subjects we re asked to estimate when they believed that 
one-half hour had elapsed since the beginning of the study. The 
estimates are given in Table 7. Since two subjects (one experimental 
and one control) did not give such an estimate during session Ul - both 
believed that the half hour had not yet elapsed - a non-parametric 
median test (7.3) is used to evaluate the estimates. In spite of the 
fact that the two groups of subjects were treated the same for session 
#1, the control group greatly underestimated the passage of time and 
SUBJECT 
C-1 
C-2 
C-4 
C-5 
C-6 
COIHROL 
TOTALS 
E-1 
E-2 
E-3 
E-4 
E-5 
EXPER. 
TOTALS 
Table 4 
Cumulative Duration of Reports for Each Subject 
by Session and Report Classification * 
(data given in seconds) 
REPORT CLASSl Fl CATlOll * 
SESSJO:l 
RVS-A RVS-·B RAS-·A RAS-B RTS RKS 
.--1 1-----·---1 ---l 
l 0 71 22 0 0 0 
2 0 650 0 0 0 0 
3 0 1063 0 0 0 0 
l 0 70 47 0 0 20 
2 0 0 17 0 0 0 
3 0 0 124 0 0 0 
l 0 0 132 0 3 3 0 
2 0 0 1354 0 101 8 0 
3 0 0 67 0 0 0 
l 0 0 228 0 0 0 
2 0 0 196 0 0 0 
:; 0 0 57 0 0 0 
l 11 0 208 0 56 20 
(. 30 0 97 0 0 33 
3 0 0 15 0 0 0 
l 11 141 637 0 89 40 
2 30 650 1664 0 1018 33 
3 0 1063 26 3 0 0 I 0 
1 0 0 0 0 0 0 
;; 0 10 0 0 0 0 
3 0 0 0 0 0 0 
1 0 0 8 4 9 0 0 107 
2 0 0 974 0 0 0 
:; 0 0 69 7 0 0 51 
1 0 0 5 3 0 0 2 3 
£ 2 0 1057 0 0 0 
., 0 0 270 0 0 .) 0 
1 0 0 0 0 0 1 0 
2 0 0 0 0 0 34 
3 0 0 0 0 0 43 
l 0 2 12 12 38 1 3 l 
2 0 10 0 0 0 0 
3 0 0 0 0 0 107 
l 0 2 914 12 38 271 
2 2 20 2031 0 0 34 
3 0 0 967 0 0 201 
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TOTAL 
CSE 
----
_ ___, 
2163 2256 
0 650 
389 1452 
144 281 
0 17 
0 124 
0 165 
0 2372 
259 326 
-
0 228 
0 196 
0 57 
0 295 
0 160 
0 15 
2307 3225 
0 3395 
648 19 74 
0 0 
0 1 0 
0 0 
28 9 84 
0 974 
0 74 8 
l 9 2 268 
0 1059 
0 270 
0 10 
0 34 
0 43 
0 195 
0 l 0 
0 107 
220 1457 
I 0 2087 
T 0 1168 
* Refer to Chap ter Ill, Definition of Hallucinations, and Appendix E 
I 
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Table 5 
Suunnary of Analysis of Variance Between Sessions 
for Cu~ulative Duration of Reports 
(data given in seconds) 
5.1 Experimental Group 
Report Source of 
Classification Variation SS df MS F * I 
RVS-B between groups 48.53 2 24.27 ·2. 36 
within groups (error) 123.20 12 10 ... 27 
RAS-A between groups 158839.60 - 2 79419. 80 .. 0.42 
within groups (error) 2248718.60 12 187393.21 
RTS between groups 192.53 2 96.27 LOO 
within groups (error) 1155.20 12 96.27 
RKS between groups 5930.53 2 2965.26 1.53 
within groups (error) 23294.40 12 1941. 20 
CSE between groups 6453.33 2 3226.66 1.38 
within groups (error) 27968.00 12 2330.67 
Total Reports between groups 88332.20 2 44166.10 0.24 
-within groups (error) 2226891. 60 12 185574.30 
5.2 Control Group 
Report Source of 
Classification Variation SS df MS F * 
RVS-B between groups 85315.60 2 42657.80 0.40 
within groups ( t:: rror) 1290597.80 12 107549.81 
RAS-A between groups 210493.74 2 105246.87 0.92 
within groups (error) 1371367.20 12 114280.60 
RTS between groups 127152.40 2 63576.20 0.92 
within groups (error) 831700.00 12 69 308. 33 
RKS between groups 182.53 2 91.26 0.81 
within groups (error) 1351. 20 12 112.60 
CSE between groups 560495.00 2 280247.50 0.89 
within groups (error) 3776356.00 12 314696.33 
Total Reports between groups 240876.20 2 120438 .10 0.17 
within groups (error) 8516684.80 12 709723.73 
* 
Critical Value of F (2' 12, p < .05) = 3.88 
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Table 6 
Summary of t-Tests for Experimental Versus Control Groups 
by Session for Cumulative Duration of Reports 
(data given in seconds) 
Report Session E:h.-perimental Control 
Classification Number Average Average t ** 
RVS-B 1 0.40 28.20 -1.61 
2 4.00 130.00 -0.96 
3 0.00 212.60 -1.00 
RAS-A 1 182.80 127.40 0.32 
2 406.20 332.80 0.20 
3 193.40 52.60 1.02 
RTS 1 7.60 17 .80 -0.74 
2 0.00 203.60 -1.00 
3 0.00 0.00 0.00 
RKS 1 54.20 8.00 1.69 
2 6.80 6.60 0.02 
3 40.20 0.00 2.03 
CSE l 44.00 461.40 -0.98 
2 0.00 0.00 0.00 
3 0.00 129.60 -1.58 
Total Reports 1 291.40 645.00 -0.80 
2 417.40 679.00 -0.52 
3 233.60 394.80 -0.53 
* Critical Value of t (df 8, p < .05) 2.306 
, 
Table 7 
Sunnnary of Half-hour Time Estimates During One Hour Sessions 
(data given in elapsed minutes from beginning of session) 
7.1 Experimental Group 
Session Number 
Subject 1 2 3 
E-l 19 29 20 
E-2 60* 33 42 
E-3 24 32 23 
E-4 25 28 29 
E-5 43 24 36 
Median 
Estinate 25 29 29 
7.2 Control Group 
Session Number 
Subject 1 2 3 
C-1 60* 31 28 
C-2 37 34 31 
C-4 44 38 32 
C-5 39 33 28 
C-6 45 30 52 
:Median 
Esti:::ate 44 33 31 
* No estimate given; subject did not believe that thirty minutes 
had elapsed at the end of the one-hour session 
7.3 Summary of Non-parametric Median Test 
Group 
E>..-perimental 
Control 
** p < .05 
Grand Median 
29 
34 
0.537 
8.574 ** 
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the experimental group overestimated it. Both groups demonstrate the 
expected learning curve for sessions 2 and 3. The initial difference 
in estimates (session 1) resulted in a significant value of chi-square, 
as indicated. 
It should also be noted that, whereas whether using mean or median 
measures of central tendency, both groups improved the accuracy of 
their half-hour estimates as the sessions progressed using group 
measures, this statistic is misleading. Four of the five control 
subjects who completed the study demonstrated a systemmatic improvement 
in accuracy, progressing from an underestimation of elapsed time to a 
fairly accurate estimate of the half-hour point. 
In contrast, three of the five experimental subjects demonstrated 
a very erratic estimation pattern (E-1, E-2, E-3) with no demonstrated 
improvement in estimation. Subject E-4 progressed systematically from 
an overestimation of elapsed time to, again, an accurate half-hour 
estimate. Subject E-5 utilized a more unconventional learning pattern 
in his somewhat successful attempts to estimate the passing of a 
half-hour's time in the study. 
Number vs. Duration of Reports 
A positive correlation (Pearson r = + .355; p < .01) exists 
between the number of reports and the cumulative duration of the 
reports given, taking all subjects and all sessions into consideration. 
This may seem to indicate that duration data adds very little to the 
overall hallucinations study. However, I believe that some 
considerations explored in the Discussions Section add weight to its 
usefulness 
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CHAPTER V 
DISCUSSION 
The Results Section points to one particular weakness in a study 
such as this, concerning itself with Reports of experiences not 
substantiated in external reality (outside the perceiving individual). 
Although definite differences were observed between the control and 
experimental groups - refer particularly to Reported Kinesthetic 
Sensations (RKS) - all statistical significance was negated by the 
large degree of within group variability (approximately 96% of the 
total variance). However, certain effects are evident in the data of 
individual subjects, especially in light of reports given in the 
debriefing sessions (see Appendix D for form used). 
The Discussion Section, then, will be used fundamentally to 
analyze individual results in both the control and experimental 
subjects as well as to deal with implications and suggestions for 
further study. 
The purpose of the study was to measure, in terms of various 
Reported Sensations, the effect that restraint has on hallucinations 
during a brief (one-hour) period of perceptual deprivation. In order 
to measure the effect of three successive unrestrained sessions of 
perceptual deprivation six control subjects were chosen at random (only 
five completed the study). The focus of the study, however, was on the 
experimental subjects who acted as their own controls in a multiple 
single subject design. Hypothetically the number and/or duration of 
reported sensations in one or several perceptual modes would be 
significantly increased during session #2 as a result of the restraint 
procedure described earlier. 
In addition it was anticipated that some time distortion 
(overestimation) would result from the (assumed) anxiety of being 
physically restrained in the perceptual deprivation condition. 
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Considered as groups in the Results Section, no significant 
differences were found either between the three sessions for either the 
experiemental or control groups or between the groups for any of the 
three sessions. Briefly stated, these results indicate that both the 
perceptual deprivation and restraint procedures have such a varied 
_ effect on human subjects that group data analysis, of the broad scope 
attempted within this study, is doomed to insignificant results due ro 
the aforementioned preponderance of within-group variance. 
One effect that seemed to be consistent within the experimental 
group was the decrease in reported kinesthetic sensations (RKS) during 
the 2nd (restrained) session. This blocking effect is an interesting 
phenomena, not previously disclosed in the literature, which addresses 
itself to the psychological set of the subject. 
However the value of this study may rest with a single-subject 
analysis of the results. These are presented for each subject in 
Appendix F, Figures 1-11. 
Experimental Subjects 
E-1. This subject expressed disappointment following session #1 
that he had not been able to "get off on a real tranquil trip . " He 
described session #1 as not peaceful but also not stressful: no 
reported sensations were given. During Session #2 (restrained) the 
subject seemed to have considerable trouble staying awake and after 57 
minutes into the session reported a single "pretty vivid picture" of 
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rolling hills, green trees and blue skies, accompanied by a feeling of 
peace and tranquility. Interestingly, he stated that he expected to 
experience something during the 1st session but not during the 2nd 
session. The subject's third session can be characterized by "no 
experience" with no comments about the session. 
If it can be assumed (and this paper does not try to justify this 
assumption) that time estimation is highly correlated with anxiety 
level (i.e. as anxiety increases, time seems to pass more slowly and 
vice-versa) then subject E-1 would seem to have been more relaxed 
during session #2 (while restrained). This would also correlate with 
his reported feelings of peacefulness and tranquility, and would 
support the thesis' basic hypothesis that restraint increases reported 
sensations. This would ultimately lead to the conclusion that subject 
E-1 is more prone to hallucinate during perceptual deprivation when he 
is restrained and furthermore, that being restrained, contrary to a 
secondary, implied assumption of the study, is anxiety-reducing to the 
subject. 
His overall performance is illustrated in Figure 1 
E-2. This subject's total reports increased throughout the study 
from session #1 to session #3 (see Figure 2). The preponderance of his 
reports were of the simple auditory classification consisting primarily 
of perceived pitch and volume variations. The subject claimed, 
following session #1, to have very acute hearing and found the noise 
"annoying" during session Ill and was "bothered" by it during session 
# 3. No mention of the noise was made following session #2 (restrained 
session). 
Using time estimate as a mea sure of anxiety does not seem valid in 
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this subject. He reports his greatest discomfort during sessions 1 and 
3 and yet most accurately predicts the passage of one-half-hour during 
session #2. His Reported Kinesthetic Sensations (RKS) follow the same 
pattern (in opposition to the experimental hypothesis). The restraint 
procedure seems to have interrupted the sensations of sessions 1 and 3 
reported as, "felt like the chair was moving back and forth under my 
legs" and " a funny light feeling - floating" coupled with reports of 
cold hands and increased heart rate. He reported that these sensations 
really bothered him. 
E-3. This subject followed a pattern similar to E-2 with- respect 
to classification and number of reports (Figure 3). The exceptional 
difference in the duration of reports during session #2 was due to a 
report of "a constant noise going around in a circle" which lasted for 
14 minutes and 31 seconds. This RAS is much different from his other 
reports which included sounds of rumbling trucks, doors slannning, an 
engine revving up, etc. In terms of duration data, subject E-3 follows 
the hypothetical paradigm of restraint leading to increased 
hallucinatory reports. 
The subject's time estimate seems to move in opposition to the 
expected effect of the restraint procedure, as in subject E-1. 
However, the subject reported that time seemed much longer during 
session #2 and believed that he must have given his half-hour time 
estimate at about the 15 minute mark in the session (reported during 
debriefing). 
It seems certain that the restraint procedure had some effect on 
this subject as anticipated, however, the tifile estimate/anxiety level 
postulate is contradictory. 
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E-4. All of this subject's reports were kinesthetic (Figure 4). 
He reported sensations of rolling forward, falling, moving backward, 
spinning to the left, and general disorientation. His time-estimate 
progression demonstrates a good learning curve toward an accurate 
estimate of the half-hour passage and was not affected by the restraint 
procedure of session #2. 
The subject reported pleasant and relaxing feelings for sessions 1 
and 3, but said that he was a little angry that he couldn't scratch his 
back during session #2. He also reported that, at what he estimated to 
be about the 45 minute point in the session, he realized that he 
couldn't get out of the chair and described himself as feeling anxious. 
This corresponds very closely to the times of his RKSs; reported at 
elapsed times of 39 minutes, 42 minutes, and 44 minutes for session #2. 
The reports for sessions 1 and 3 came at about the same times during 
the sessions, ranging from 37 to 47 minutes having elapsed. 
Subject E-4 also reported that he has been meditating in various 
forms for several years and believed that this may have made the 
perceptual deprivation experience more tolerable. It seems that this 
subject demonstrated the hypothetical anxiety response to restraint 
accompanied by an increase in reported hallucinations. 
E-5. This subject demonstrated the expected time-estimate 
response to the restraint condition (se~sion #2) together with other 
obvious signs of stress (i.e. at 36 minutes, "I think it's about an 
hour now" and at 45 minutes, "did you forget me?") during the second 
session (Figure 5 ). However, this subject's increased stress seems to 
have dramatically reduced the number of reported sensations from 9 to 
1 • . 
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Similar to subject E-2, the restraint procedure seems to have 
particularly affected the Reported Kinesthetic Sensations. 
This subject also showed the greatest variety of reports in the 
study with some very vivid visual imagery and a variety of sounds 
including some kids yelling his name in high pitched voices. He made 
the observation, following session #1, that hearing his own voice was 
pleasant (during the reports) and may have been reinforcing. The 
implications of this possible phenomena are outside the scope of this 
study, however. 
In summary subject E-5 contradicts the basic hypothesis oz the 
study as he does not hallucinate more effusely as a result of the 
indicated stress brought on by the restraint procedure. 
E-6. Although this subject did not complete the study (he stated 
that he forgot about his 3rd session) his results from the first two 
sessions are interesting and are shown in Table 8 (also see Figure 6). 
His reports were very colorful and varied, perhaps stemming from his 
recent reading of Paddy Cheyevski's Altered States. He generally 
described his first s e ssion as pleasant reporting such things as 
"rolling around inside myself" (after 20 minutes had elapsed), 
laughing, and a vivid scene of a politician speaking to a bunch of 
cheering children. 
Session #2 brought about a change from less to more defined and 
structured visual sensations as well as a greater error in the 
half-hour time estimate. He indicated that he could feel the isolation 
more during this session - he enjoyed it more and was more relaxed. 
This report is not subst a ntiated by his estimate of the passing of tiQe 
as an indicator of anxiety. The subject was judged to be asleep 52 
39 
minutes into the 2nd session. 
T~ule 8. R~~ data for Subject E-6, who did not complete the entire 
study. 
Session Report Classification 
Number RVS RVS RAS RAS RTS RKS CSE TOT A B A B 
'Number 1 I 3 0 8 0 1 2 1 I 15 
of 
Reports 
2 0 4 6 0 1 0 0 11 
Duration 1 I 129 0 232 0 10 49 -- s 425 
of 
Reports 
2 0 109 73 0 30 0 0 212 
Control Subjects 
C-1. This subject gave some very elaborate, continuous stories. 
He likened them to dreams in all sessions and told complete stories of 
flying experiences and fishing expeditions during sessions 1 and 3. He 
stated that he could see everything very clearly and described sounds 
of water flowing and wind blo~~ng during these Complex Sensory 
Experiences (CSE) (Figure 7). 
Following the 2nd session the subject said he had felt very 
lonely; that time had gone very slowly this time. All of his reported 
perceptions were of a much shorter duration and limited to the visual 
mode. During this session he reported such images as "a dead person on 
a horse," "running throug h the de sert", and "the full moon in the sky, 
covered with clouds." 
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His time estimates reflect some degree of difference between the 
first and subsequent sessions. Following session hl, where he gave no 
half-hour estimate, the subject indicated that he believed he had been 
in isolation only about 20 minutes. Subsequent sessions led to much 
more accurate estimates, as indicated in Figure 7. The only 
discernable pattern is a negative relationship between the number of 
reports and the half-hour estimate. 
C-2. (Figure 8) This subject indicated that his first session was 
"pretty aversive", especially toward the end of the session. His 
strongest sensation was reported as a pornographic image of himself 
with a female to include all sensory modes (CSE). After the first 
session, the subject only reported auto sounds (shifting gears, 
freeway) and indicated that he felt much more relaxed during the 2nd 
and 3rd sessions (especially during the final session as he expressed 
relief that the experience was about to be over). His successful 
learning of the half-hour estimate doesn't fit the theory of 
correlation between anxiety and time estimate, but does move in the 
same direction as the number of reports. 
Again, mostly non-related values of number and duration of 
reports, and half-hour estimates seem to characterize subject C-2. 
There does, however, seem to be some positive relationship between the 
reported sensations and the reported anxiety levels. 
C-4. This subject's records look like the anticipated record of 
an experimental subject (Figure 9). His learning of the half-hour 
estimate is not correlated, however, with either the number or duration 
of reports. 
No difference in stress or level of anxiety was reported or 
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observed. However, following session #2, the subject indicated that he 
might have been using a different reporting criteria than he used in 
session #1. He believed that he was breaking down sensory experiences 
into smaller components during the second session. None of the 
subject's reports contained any degree of structure or meaning. 
C-5. With this subject, we again see a good learning curve for 
the half-hour estimate (Figure 10). All reports were of the RAS-A 
classification indicating a lack of meaning and structure in the 
reports (i.e. door shutting, car sounds, truck-like sounds). The 
seeilUilingly inverse relationship between the number and duration of 
reports is the result of one long (3 minutes and 26 seconds) report 
after 6 minutes had elapsed in the first session and another long (3 
minutes and 5 seconds) report when the subject was only one minute into 
the 2nd session. 
Subject C-5 reported that he was quite uncomfortable during 
session #1. Following the next two sessions he said that he had been 
much more comfortable. This possible indication of anxiety doesn't 
seem to cor relate strongly in either direction with the number or 
duration of reports. 
C-6. Similar to subject C-4, this subject responded like a 
hypothetical experimental subject with respect to the number of reports 
and time estination. However, his gross error in the half-hour 
estimate for session #3 and low number of reports are probably due to 
the fact that he seemed to be asleep .for about 30 minutes (from about 
15 minutes into the session until about 45 minutes) during the session. 
He verified this possibility during the debriefing period. 
His kinesthetic sensations (RKS) were described as a feeling that 
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his body was floating and his head was tipping over the back of the 
chair. He referred to one of these experiences as a "gentle 
sensation." 
C-3. This subject did not complete the study. He gave no reports 
during either of the first 2 sessions having fallen asleep after about 
15 minutes had elapsed in both sessions. 
Conclusions 
The major conclusion which can be drawn from the study is that 
restraint does not necessarily result in an elevation in anxiety level 
in all subjects. The study does not rule out the possibility, however, 
that increased anxiety may be a major component in the elicitation of 
hallucinations under conditions of sensory/perceptual deprivation. 
Time estimation, by itself, does not seem to be a particularly accurate 
measure of anxiety, although a study designed to specifically test this 
hypothesis might show otherwise. 
Three of the five experimental subjects demonstrated the expected 
elevation of hallucinatory activity during the 2nd session in either 
the number or cumulative duration of reports. One subject showed no 
effect at all and the other subject experienced the opposite effect. 
However, two of the five control subjects also demonstrated an inctease 
in reported sensations during the 2nd session, two control subjects 
showed the opposite effect, and one control subject showed no 
difference - the anticipated result for control subjects who 
ex~rienced three identical sessions of perceptual deprivation. 
In terms of reported levels of stress or anxiety (indications 
given during the debriefing sessions) three subjects (E-3, E-4, and 
C-2) demonstrated a positive correlation between anxiety level and 
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reported sensations, two subjects (E-1 and E-5) showed a negative 
relationship between these two variables and the remaining experimental 
and control subjects demonstrated no discernable pattern. 
It has been suggested by several prominent authors in this field 
(Freedman, et. al., 1961; Mendelson, et. al., 1961; Zubek, et. al., 
1969) that restricted motility may be the cause of the hallucination 
phenomena in studies of sensory/perceptual deprivation. It cannot be 
concluded, however, from this study that restraint, as utilized in this 
procedure, can be isolated as a major cause of hallucinatory behavior 
under conditions of perceptual deprivation. 
The major area of interest to many in the field of psychology is 
why people oehave in certain ways as opposed to others. Relative to , 
this study, it seems appropriate to ask why, under seemingly identical 
conditions, some people tend to hallucinate profusely, others only a 
little and a few, not at all. Also, why do some seem to favor a visual 
mode of hallucinating and others an auditory mode. Since we are 
assuming identical environmental conditions, the answer to these 
questions must be found within the individual; within the experiental 
and attitudinal sets that each individual brings with him to the 
experimental setting. 
It has been hypothesized (Gibson, 1978) that each individual 
maintains a Sensory Balance Point relative to each individual sensory 
organ that is adjusted, according to experience, to certain levels of 
tolerance. As an individual violates this sensory equilibrium by 
flooding or depriving the system of stifilulation, some counterbalancing 
or ho~eostatic process must come into play to bring the system back 
into balance. Hallucinations raay be a major part of this process of 
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homeostasis in both sensorally deprived and sensorally overloaded 
individuals. Although it may be impossible to test and quantify this 
notion, some support might be found in studies of the personality types 
that tend to hallucinate in various ways with varying degrees under the 
influence of the same (or lack of) environmental stimuli. 
Recommendations 
Further inquiry into the relationship between stress/anxiety, 
perceptual deprivation and hallucinatory behaviors should follow a more 
stringently controlled single-subject design. The large degree of 
variability in types of hallucinations, subjective evaluation of 
perceptions by the subject~, and criteria of observation can only be 
brought within reasonable bounds in this manner. 
Also, more objective measures of anxiety or stress level must be 
utilized during the study to bring it within the realm of experimental 
inquiry. The use of biofeedback measures and electroencephalography 
(EEG) are recommended for future studies into this relationship. 
It seems advisable that the scope ~f further studies should be 
reduced to a particular report classification with the criteria very 
carefully and thoroughly defined for the individual subject. 
A variety of stressing experiences might be considered in 
conjunction with the perceptual deprivation condition. The use of only 
one form of possible stress (restraint) did not prove to be consistent 
across all subjects. 
The use of duration data as collected by the method devised for 
this study seems to add an important dimension to the overall 
application of this area of research to the fields of diagnosis and 
psychopathology. 
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APPENDIXES 
Appendix A 
RELEASE FORM 
I assert that the conditions and procedures of this sensory/ 
perceptual deprivation study have been explained to me and that I 
have viewed the experimental milieu and apparatus. I understand the 
nature of the study and agree to participate. I further understand 
that I will be observed, taped and monitored throughout my in-
volvement in the sensory deprivation condition and may terminate my 
participation at any time, even during a session. 
I further assert that my health is good, with no history of heart 
trouble, high blood pressure, or claustrophobia. 
I understand that, following each session, the experimenter will 
provide his services as a counselor to deal with any concerns or 
anxiety that might arise as a result of my exposure to the isolation/ 
deprivation conditions , and that these services will be extended for 
as long as deemed necessary b y me. 
Signed Date 
Witness 
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Appendix B 
WEEKLY SCHEDULE 
Time Mon. Tues. Wed. Thurs. 
--------------------------------------------------------
5: 00 PM C-2 E-5 E-6 E-1 
7:00 PM E-4 C-4 E-3 C-3 
9: 00 PM E-2 C-5 C-6 C-1 
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Page __ of __ Appendix C 
D/\TA RECORD I 
Restraint in Reported Hallucinations 
SutJject: Group C E 
---------------------
Session # Date: Subject I 
R t 41 cp· . 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lE 
17 
13 
19 
---- ----------- -------
Elapsed 
r 1r.te n d · O e T ype 
-
I 
D t• ura 1 on D . t• escno ion 
-
--
-
Half-Hour Est~Llate 
-· 
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Appendix D 
DEBRIEFING FORM 
GROUP C E 
SESSION II DATE SUBJECT fl 
------
DESCRIPTION OF REPORTED SENSATIONS: 
CONCERN S, Al\1XIETY LEVEL, THOUGHTS, ETC . 
RVS-A 
RVS-B 
RAS-A 
RAS-B 
RTS 
RKS 
CSE 
Appendix E 
CLASSIFICATION SYSTEM 
Reported Visual Sensations with Little or no Structure or 
Meaning to the Subject. 
Reported Visual Sensations with Structure and Heaniing to 
the Subject. 
Reported Auditory Sensations with the Exception of 
Human Voices. 
Reported Auduitory Sensations - Human Voices, Spoken ~ords. 
Reported Tactile Sensations. 
Reported Kinesthetic Sensations. 
Complex Se nsory Experiences - To Include Two or More of the 
Above Occurring Simultaneously. 
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Figure 1. Total n umber and cumulative duration of sensory reports 
and ha1 f -hour estimates by session for subject E-1. 
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Figure 2. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject E-2. 
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Figure 3. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject E-3. 
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Figure 4~ Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject E-4. 
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Figure 5. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject E-5. 
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Figure 6_. Total number and cumulative duration of sensory reports 
and hal f -hour estimates by session for subject E-6. 
* Subject did not participate in session 113. 
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Figure 7. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject C-1. 
Subject - C-2 
300 18 
ti) 
.µ 
l-< (I) 
0 200 12 .µ 0. H 
Cl) 0 p::; p.. 
Ill 
4-1 p:: 
0 
4-1 
c 0 
0 
..,...; H 
.w Cl) 
t1l 100 6 ~ I-< 
:::l :::l 
Q z 
Session //1 
62 
---O--- Half-hour Estimate 
~ Total Number of Reports 
-----{]------- Total Duration of Reports 
60 
50 
Cl) 
40 .w t1l 
i: 
..,...; 
-----0-
--
--
-0 
.w 
ti) 
30 i::i:l 
I-< 
:::l 
0 
.r:: 
20 I 4-1 
M 
t1l 
::i:: 
10 
0 
Session //2 Session //3 
Figure 8. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject C-2. 
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Figure 9. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject C-4. 
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Figure 10. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject C-5. 
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Figure 11. Total number and cumulative duration of sensory reports 
and half-hour estimates by session for subject C-6. 
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